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background:  Greater physical activity (PA) has been consistently shown to improve cardiovascular (CV) health and a number of studies suggested 
that it can modify the adverse effect of adiposity on arterial disease in adults. However its role in adolescence remains largely unexplored. In the 
largest longitudinal study of Parents and children (ALPSAC) we set out to assess the association of waist circumference (WC) and PA in childhood/
adolescence with arterial stiffness in young adulthood.
methods:  Our study population consisted of 4364 subjects who attended for vascular assessment at age 17-19 years in the ALSPAC cohort. WC 
was assessed at 15 years. PA was assessed by Actigraph accelerometer at 15 years. Total PA was calculated as the average accelerometer counts per 
minute (cpm) over the full period of valid recording. Arterial stiffness was assessed by measuring carotid to femoral pulse wave velocity (PWV) using 
Vicorder and other cardiometabolic outcomes were assessed at age 15 years.
results:  At 15 years, 6 % were very active (average cpm>800) and 36% were least active (average cpm<400). Males were more active than 
females (median cpm 509 (IQR: 399 to 649) versus 414 cpm (IQR: 336 to 510), Kruskall-Wallis p<0.001). Very active participants had a favourable 
CV risk factor profile compared to the least active with lower WC (mean difference 2.5 cm (95% CI:1.4 to 3.5) p:0.012), lower heart rate (3.7 (2.6 
to 4.9), p<0.001), lower total cholesterol (0.12 mmol/l (CI 0.04 to 0.19), p:0.038), LDL-cholesterol (0.16 mmol/l (0.1 to 0.23), p:0.001), and 
triglycerides (0.89 mmol/l (0.82 to 0.97), p:0.008). There was no association of PA with systolic blood pressure and PWV at 17 years. Higher WC was 
associated with increased PWV (beta 0.006 (95% CI 0.003 to 0.009), p<0.001). The inverse association of WC with PWV did not differ across strata 
of different levels of PA (p-interaction:0.98).
conclusions:  Our results confirm that greater PA in adolescence is associated with a healthier levels of a wide-range of cardiometabolic 
outcomes, but is not associated with later arterial stiffness. WC in earlier adulthood is associated with later arterial stiffness and this association is 
not modified by levels of PA.
